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THE  NEGLECTED  WATERS  OF  THE  PACIFIC  COAST: 

WASHINGTON,  OREGON,  AND  CALIFORNIA. 


HISTORICAL. 

■  .  and  California  became  pari  of  continental  United  St :it r<  in  IMS, 

<>r  7<>  years  ago.     Pew  i pie  in  our  vast  country  know  of  conditions  that  exist  on  tho  Pacific 

sry  dissimilar  conditions  and  character  of  the  shore  line  ns  compared  with 

For  example,  the  Atlantic  coast  line  is  largely  of  mud  and  sand  formation 

with  comparatively  little  elevation,  while  the  Pacific  coast  of  Washington,  Oregon,  and  Cali- 
fornia can  almost  be  said  t<>  ho  entirely  rocky  and  precipitous. 

Atlantic  and  Gulf  coasts  have  man;  harbors  scattered  from  Maine 

•it  harbors  where  v I-  may  -eek  refuge  in  time  of  -tonn.      Quite  the  opposite 

condition  exists  Oil  the  Pacific  coast,  where  there  are  very  few  harbors  and  these  widci 

After  leaving  the  Strait  of  Juan  do  Fuca,  the  northern  boundary  <>f  Washington,  the 
•  'int  of  refuge  is  Grays  Harbor,  a  dial  early  100  miles,  and  after  that  Willapa 

Bay  and  the  Columbia  River,  the  last  named  separating  Washington  and  Oregon.  And  so  on 
down  '  dily  understood  by  the  accompanying  illustrations  that  many  mile- 

are  traversed  without  the  possibility  of  making  a  safe  landing  either  by  a  harbor  or  by  a  shel- 
tered sand  or  mud  beach.  Moreover,  the  prevailing  heavy  swell  makes  landing  difficult  and 
dange:  onditiona  that  are  found  there. 

The  above  unchangeable  conditions,  together  with  the  primary  importance  to  our  country 

of  the  f  it-  Pacific  coast,  furnish  unanswerable  arguments  why  the  neglected  Pacific 

Miters  should  be  well  surveyed  without  further  delay,  and  otherwise  protected  for  the 

Lrding  of  human  1  ej  travel  on,  the  Navy,  and  property  in 

ral. 

The  following  explanations  and  illustration^  are  -et  forth  with  the  endeavor  of  dearly  .-bow- 
ing in  the  most  practical  manner  the  real  conditions  tl  lay  and  the  remedy . 
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CHAPTER  I.— INTRODUCTORY. 

GENERAL  DESCRIPTION  OF  PACIFIC  COAST. 

The  Pacific  coast  of  the  United  States  is  in  general  rugged  and  mountainous,  the  high  land 
in  many  places  rising  abruptly  from  the  sea.  The  shore  is  generally  bold  and  rocky,  with  occa- 
sional short  stretches  of  narrow  sand  beach.  Southern  California  has  a  number  of  beaches 
and  along  the  Oregon  and  Washington  coasts  sand  beaches  front  the  shallow  lagoons  and  bays, 
but  the  entire  coast  is  backed  by  the  coast  range,  which  frequently  terminates  at  the  shore  in 
high  cliffs  and  jagged  off-lying  rocks.     (See  fig.  2.) 

The  hydrographic  characteristics  form  a  parallel  to  the  topographic  features  above  men- 
tioned. Generally,  deep  water  extends  close  to  the  shore  and  outlying  rocks,  and  the  100- 
fathom  (or  600-foot)  curve  of  depth  lies  but  a  few  miles  from  the  shore  in  most  places.  Similar 
to  the  gorges  in  the  mountains,  deep  submarine  valleys  frequently  occur  off  the  coast,  some  of 
them  reaching  almost  to  the  shore. 

METEOROLOGICAL  CONDITIONS. 

Weather. — There  are  two  seasons — the  summer  or  dry  season,  which  begins  about  May 
and  continues  until  October,  and  the  winter  or  rainy  season,  covering  the  remainder  of  the 
year.     These  seasons  vary  in  length  in  different  parts  of  the  coast  as  well  as  in  different  years. 

Along  the  southern  part  of  the  coast  the  rainy  season  is  comparatively  short  and  the  rain- 
fall much  lighter  than  in  the  northern  portion,  being  so  light  in  some  years  as  to  cause  con- 
siderable damage  to  stock  and  farming  industries.  The  winter  gales  from  southward  and 
southwestward  are  less  frequent  and  less  severe  than  at  more  northern  points.  The  tempera- 
tures are  milder  and  more  even  and  the  snowfall  is  limited  to  the  higher  mountain  peaks. 

Northward  of  San  Francisco  the  rainy  season  increases  in  length  and  amount  of  rainfall, 
and  as  Juan  de  Fuca  is  approached  showers  of  short  duration  and  generally  local  may  be  looked 
for  at  any  time.  On  rare  occasions  snow  falls  in  San  Francisco  and  vicinity,  but  is  frequent 
and  at  times  heavy  in  the  vicinity  of  Juan  de  Fuca  Strait.  From  San  Francisco  northward 
the  winter  gales  increase  in  severity,  frequency,  and  duration,  while  in  summer  the  northerly 
and  northwesterly  winds  at  times  reach  almost  hurricane  strength. 

Winds. — The  prevailing  winds  in  summer  are  from  northwest  and  west,  on  the  northern 
part  of  the  coast;  on  the  southern  part,  from  west  and  southwest.  The  northwest  winds  in 
summer  frequently  reach  a  velocity  of  70  miles  an  hour  and  extend  as  far  south  as  Point  Con- 
ception, eastward  of  which  their  severity  is  much  less.  As  a  rule,  the  northwest  wind  begins 
about  sunrise  and  reaches  its  maximum  velocity  about  3  or  4  p.  m.,  moderating  toward  sunset 
and  dropping  to  light  airs  or  calms  by  daylight.  The  severe  northwesterly  gal.es  generally  last 
two  to  three  days  and  continue  throughout  the  night  with  little  or  no  diminution. 

In  winter  the  heaviest  weather  is  from  southeast  and  southwest,  with  an  occasional  north- 
erly gale  of  short  duration.  The  southeast  gales  occur  at  any  time,  generally  accompanied  by 
rain  and  thick  weather  and  increasing  in  severity  northward.  These  gales,  with  the  heavy 
southwest  swell  prevailing  during  the  winter  months,  cause  a  confused,  irregular  sea  that  taxes 
the  weather  qualities  of  a  vessel  to  the  utmost. 
6 


KTABHIirOTON,   OREGON,    on  OALIFOBHIA.  7 

Poo.  -Ob  the  outai  ocur  at  any  time,  hut  an  more  frequent  in 

July,  August,  ami  September.  On  the  southern  part  of  the  coast  they  art-  li^ht  and  generally 
clear  away  by  noon.  In  the  northern  parts  of  the  coast  they  arc  more  frequent  and  at  times 
an  very  dense,  and  have  been  known  t<>  extend  Beveral  hundred  miles  Beaward.  They  continue 
at  times  for  weeks,  rendering  navigation  difficult,  and  frequently  require  considerable  wind  to 
them.  They  are  generally  brought  in  toward  sundown,  from  seaward,  by  li^ht  westerly 
winds,  and  ordinarily  continue  until  mum  of  the  following  day,  and  sometimi     later. 
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HARBORS  ON  THE  PACIFIC  COAST  OF  THE  UNITED  STATES. 

The  Pacific  coast  of  the  United  States,  having  a  total  length  <>f  about  1,100  nautical  milea 
frean  the  Mexican  boundary  to  the  Strait  <>f  Juan  de  Fuca,  has  comparatively  few  li arbors  of 
refuge  or  entrances  from  sea  which  an  available  f"r  vessels  in  heavy  weather. 

go,  a  harbor  of  refuge,  is  about  L0  miles  northweetwanffrom  the  Mexican  boundary 
ami  Loa  Angeles  Harbor  i-  B0  miles  northwestward  of  San  Diego. 

There  is  DO  real  harbor  lulu..  lee  and  Sail   PrancisCO,  a  distance  of  367   ' 

•;i  then'  are  open  roadsteads  at  Santa  Barbara.  87  miles  north  of  Los   Lngeles;  at  San 
ibls|>o,  mi  uiih-  north  of  Santa  Barbara;  and  at  Monterey  Bay,  120  milea  north  of  San 
foiapo  anil  B0  miles  south  of  San  Francisco  entrance.     San  Francisco  i~  one  of  the  impor- 
tant hurt-or-  mi  the  Pacific  I 

Ban  Francisco  ami  the  Strait  of  Juan  de  Fuca,  a  distance  of  963  nautical   miles. 
m  live  bar  harbors  which  may  he  safely  used  by  Coast  ami  Geodetic  Surv< 
barboa  of  refuge  whik  are  Humboldt  Bay,  221  miles  north  of  San 

Fram  :        I         Bay,  155  mil.-  north  of  Humboldt  I   ilumbia  River,  170  milea  north  of 

miles  north  of  Columbia  River;  and  Grays  Harbor,  L5  miles  north 
of  WiDapa  Hay.     From  I  Strait  of  .hum  de  Fuca  is  05  miles.    The  Strait 

..f  Joan  de  Fuca  is  an  entrance  from  sea  which  is  always  open  to  vessels. 

.1  the  Strait  of  Juan  de  Fuca  then  are  abo  harbors  with  bars 
.ill.-  River,  Umpqua  R  Liver,  Yaquina  Bay,  and  Tillamook  Hay  which  arc 

available  f..r  Teasels  of  the  <  '  under  favorable  conditions  of  tide  and 

r  when  the  bar  is  not  hna 
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history  of  surveys. 

California  was  discovered  by  the  Spaniards  in  the  course  of  their  search  for  a  strait  between 
the  Atlantic  and  Pacific  Oceans.  The  coast  was  explored  by  Cabrillo  and  Ferrelo  in  1542  and 
1543  as  far- north  as  Punta  Arena.  The  multiplicity  of  Spanish  names  in  this  region  is  due  to 
their  explorations.  In  1579  Drake,  the  English  adventurer,  explored  the  coast  northward  to 
the  vicinity  of  Cape  Blanco,  Oreg.  The  Spaniards  continued  explorations  until  1603,  after 
which  there  was  little  done  until  1767,  when  they  resumed  explorations.  Vancouver  partially 
explored  the  region  on  a  trip  along  the  California  coast  in  1793.  The  Kussians  coming  <Iown 
from  the  north  between  1803  and  1806  penetrated  south  of  the  Strait  of  Juan  de  Fuca  in  their 
search  for  sea  otter.  Various  expeditions  added  to  the  crude  maps  and  charts  of  the  coast 
until  the  discovery  of  gold  in  California  in  1848,  which  resulted  in  a  tremendous  increase  in  the 
number  of  ships  navigating  these  waters,  calling  for  more  accurate  surveys. 

The  Coast  Survey  began  surveying  this  region  in  1850  and  continued  without  interruption 
"ntil  1895,  since  when  but  little  work  has  been  done  on  the  exposed  portions  of  California, 
Oregon,  and  Washington. 

The  early  explorations  were  accompanied  by  the  usual  hazards  of  the  pioneer;  shipwreck 
and  hunger,  after  battling  with  the  elements,  were  frequent.  The  Coast  Survey  did  not  escape 
the  mishaps  common  in  unsettled  regions,  for,  during  the  California  gold  rush,  the  crew  of  one 
of  its  vessels,  eager  for  the  excitement  and  gold,  mutined,  killing  several  officers  and  deserted. 
The  Indians  were  hostile  and  hampered  the  progress  of  the  work  in  places;  neither  did  the 
Survey's  officers  and  men  escape  the  always  present  dangers  of  landing  on  an  exposed  coast. 
(See  fig.  3.) 

Subassistant  Julius  Kineheloe,  who  entered  the  Coast  Survey  in  1854,  was  drowned  with 
five  of  the  crew  of  six  by  the  capsizing  of  the  whale-boat  in  the  breakers  at  the  entrance  to  Tilla- 
mook Bay,  Oreg.  The  survey  of  the  bay  had  been  completed,  and  on  May  20,  1867,  while 
attempting  to  obtain  soundings  on  the  bar,  a  breaker  rising  suddenly  capsized  the  boat. 

Lieutenant  F.  H.  Crosby,  United  States  Navy,  'one  quartermaster,  and  three  seamen  were 
drowned  in  the  surf  north  of  Grays  Harbor  entrance,  Washington  (about  17  miles  north  of 
entrance),  while  trying  to  effect  a  landing  through  the  surf  to  build  a  signal,  August  18,  1894- 
Of  the  nine  men  in  the  boat  with  him  five  reached  the  shore  in  safety.  It  was  supposed  that  the 
sudden  shutting  down  of  a  dense  fog  prevented  them  from  seeing  the  breakers  as  they  rolled  in 
and  capsized  the  boat. 

The  early  surveys  by  the  Coast  Survey  were  made  principally  from  sailing  vessels.  The 
difficulty  of  taking  deep  soundings  from  such  vessels  and  the  uncertainty  of  their  motive  force 
made  the  task  a  slow  and  laborious  one,  and,  in  addition,  introduced  some  unavoidable  errors  in 
the  soundings.  These  errors  made  little  difference  to  the  slow-going,  shallow-draft  vessels  of 
those  early  days,  but  become  important  in  these  modern  times  of  fast  steamers,  operating  on 
exacting  schedules ;  and  as  a  result  partly  of  these  inaccuracies  and  partly  of  the  entire  lack  of 
surveys  in  certain  localities  additional  work  is  urgently  needed.     (See  fig.  4.) 
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Condition  of  water  surveys.   Pacific  Coast.    19/8,  as  compared  to  the  Philippine  /stands 

United  States  Coast  and  Geodetic  Survey 


California  Oregon  Washington 

Port  of  continental   U.  S.  since     I8A8     (~70  years) 


13-/.    ^ 

86^ 

56  <%^^ 

Oronqe  (13%.  66%  and   56%)-  represents    unsurveyed    water    areas. 

Blue  (  27*&,  IA%.  and   *+*♦*&)  -  represents  water   areas  surveyed   in  post    68  years 

One  vessel    of  the  Surveyor  type   will   require    20   years  to  complete    a     first    survey  of 
the  navigable   waters  of   this  coast. 

For   21    years  no  systematic    survey    of   water  oreos  has  been   made  on  account  of  lack  of  vessels. 


Now  compare  work  done  in  the 

Philippine    Islands 

Dependency  of  the  United   States   since  1698    (20  years) 


Qranqe    (36*/»)   -  represents   unsurveyed    water   areas 
Blue    (6^t%)  *  represents    water  areas    surveyed    in   past    18  years 
Philippine  surveys  have    progressed  more    rapidly   m  18  years  than    in   the   other   regions 
shown  on   this  sheet    due    to    the    funds   and    four   (<♦)    ships  Supplied  by  the  Philippine  Government. 


CHAPTER  n.— PREVAILING  CONDITIONS. 


REASONS  FOR  IMMEDIATE  SURVEYS. 

In  order  to  fully  appreciate  the  oeed  of  detailed* and  accurate  surreys  on  the  Pacific 
one  must  realize  the  conditions  under  which  it-  na\  igation  is  accomplished. 

The  entire  coast  from  the 
Strait  of  Juan  de  Fuca  1    3        '  of  arcs  of  circles  between  adjacent 

projecting  points.     Between  the  Strait  of  Juan  <le  Fuca  and  San  Francisco  Bay,  for  example, 
there  are  four  >uiji  an  i  Cape  Flattery  and  Cape  Blanco,  Cape  Blanco  and  Cape 

•  and  Point  Arena,  and  Point  Arena  and  Point  R< 
Tlie  usual  steamer  track,  which  is  a  straight  line  between  adjacent  point-,  forms  u  chord 
of  these  ans,  and  thus  it  follows  thai  the  steamer  gradually  recedes  from  shore  after  pa 
point,  and  then  appro:.  the  Qext  point. 

.  either  the  fog  of  the  summer  months  or  the  ruin  or 
snow  which  accompanies  the  winn  r  gal  -.  Be<  ausc  of  this  thick  weather  it  i-  frequently  impos- 
sible to  determil  tion  by  the  ordinary  method-  of  i  lion,  which 
consist  of  referring  it  to  known  objects  on  b1  I  bj  no  means  uncommon  for  a  vessel  t" 
tpelled  t,>  make  the  entire  run  from  •'■  9  if  Juan  de  Puca  or  the  Columbia  Rivet 
to  San  Francisco  wi I                            sight  of  land. 

the  world  when-,  if  point 
B  is  100  miles  south  of  point  A.  the  navigator,  knowing  that  the  -peed  of  hi-  rossol  i-  H)  miles 
per  hour,  i  an  -••  ex  South  from  A  through  fog  for  in  hour-  and  feel  certain  thai  hi-  ve--el  is  off 

point  B.     Bui  the  not  one  of  them.     If  the  navigator  tries  that  method  here, 

at  the  end  of  in  hour-  he  ma\  be  anywhere  from  so  j  .  south  of  point  A.  and  from 

led  track.      In  other  word.-,  the  chances  are  aboul 
that  he  will  ':•■ 

CURRENTS  ON  THE  PACIFIC  COAST  OF  THE  UNITED  STATES. 

This  probl  one  of  the  most  difficult  with  which 

mariners  anywhere  arc  compelled  I 

■  ither  the  comparatively    uniform   direction   and 

If  Stream  nor  '  ebb  mid  flow  of  the  tidal  currents.    They  appear 

ised  by  the  pre 
to  be  suhject  to  frequent  change  in  both  direction  and  velocity.    They  may  !»•  Bowing  north 
ek  and  south  next  week,  or  they  may  die  out  enl 

»n,  for  ma-  Beer  of  the  Coast  and  Geodetic  £ 

and  later  profeaw  iphy  in  the  I'm 

graphic  and  hich  time  he  devoted  a 

deal  of  study  to  tl  k  result  of  such  study,  I 

Deluded  that  thei  southerly  setting  current  of 

unknown  wuhh  a  i  that  inside  of  tin-,  following  i  losely  along  the  genera]  trend 

of  the  •  a  DOrtherl  \  ■   irrent  which  1.  I  I 

it." 
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The  data  on  which.  Professor  Davidson's  conclusions  were  based  were  necessarily  meager. 
He  had  observed  such  northerly  setting  currents  at  various  anchorages  while  engaged  on  survey 
work  along  the  coast,  and  had  also  ascertained  that  logs  of  the  redwood  (which  does  not  grow 
north  of  California)  were  frequently  found  on  the  shores  of  Washington,  British  Columbia, 
and  even  Alaska,  the  wood  being  well  known  to  the  natives  of  these  regions.  Obviously, 
the  only  way  such  logs  could  have  reached  these  shores  was  by  being  carried  there  by  the 
currents. 

Professor -Davidson  was  too  good  a  scientist  to  attempt  to  promulgate  a  theory  more 
definite  than  was  justified  by  the  available  data,  and  there  is,  so  far  as  known,  nothing  to 
indicate  that  in  naming  this  current  he  had  in  mind  anything  more  than  a  general  tendency  to 
a  current  flowing  in  a  northerly  direction,  which  tendency  might  at  any  time  disappear  or 
be  reversed  by  the  prevading  weather  conditions. 

Certainly,  such  additional  facts  as  have  been  gathered  since  that  time  do  not  indicate  any- 
thing  which  might  be  described  as  a  decided  permanent  set  in  any  direction.  As  already  stated, 
these  currents,  from  the  practical  viewpoint  of  the  navigator,  appear  to  be  the  result  of  the 
prevailing  weather  conditions.  As  a  general  rule,  to  which,  however,  there  are  many  exceptions, 
it  appears  that  in  the  summer  months  when  the  winds  are  northwesterly,  the  tendency  of  the 
current  is  toward  a  southerly  set,  and  in  the  winter,  when  the  winds  are  southeasterly  to  south- 
westerly, the  currents  will  in  general  be  northerly. 

The  data  avadable  at  present  do  not  permit  of  formulating  any  definite  theories  regarding 
the  origin  and  occurrence  of  these  currents,  but  certain  characteristics  have  been  noted  which 
it  is  important  that  the  navigator  should  have  in  mind,  as  they  may  materially  assist  him  in 
avoiding  disaster. 

RELATION  OF  CURRENTS  TO  STRANDINGS  AND  WRECKS. 

An  inquiry  into  this  subject  of  currents  and  their  relation  to  navigation,  including  inter- 
views with  navigators  and  a  study  of  the  investigations  made  by  the  Steamboat-Inspection 
Service  into  the  causes  of  strandings,  indicate  the  following: 

1.  As  a  preliminary  it  may  be  stated  that  the  currents  are  frequently  blamed  for  disasters 
for  which  they  probably  are  in  no  way  responsible.  In  a  large  percentage  of  the  above  strandings 
total  lack  of  knowledge  of  the  compass  deviation  was  the  most  striking  fact'  brought  out  in  the 
investigation.  The  course  was  shaped  from  the  log  of  some  previous  voyage,  and  no  one  knew 
what  the  corresponding  magnetic  course  might  then  be.  The  factors  which  cause  deviation 
from  the  track  are  changing  and  uncertain.  On  no  two  voyages  are  they  identical.  Where- 
fore, to  rely  blindly  on  a  course  merely  because  it  was  made  good  on  some  previous  occasion 
is  to  invite  certain  ultimate  disaster. 

2.  Although  a  knowledge  of  the  compass  error  is  essential,  in  thick  weather  the  navigator 
should  never  rely  on  that  instrument  alone.  There  are  undoubtedly  many  periods  when  the 
currents  are  not  in  operation,  and  the  magnetic  course  steered  will  be  made  good.  But  there 
is  no  way  of  telling  when  such  periods  occur.  As  a  rule  navigators  can  not  count  on  making 
their  courses  and  distances  good,  or  assume  that  even  though  such  courses  lead,  in  general, 
from  6  to  10  miles  off  the  nearest  shores  they  have  allowed  an  ample  margin  of  safety.  It  is 
by  no  means  uncommon  for  vessels  to  be  set  10  or  12  miles  off  their  courses  in  as  many  hours, 
and  to  have  their  speed  made  good,  accelerated,  or  retarded  by  considerably  greater  amounts. 

3.  The  majority  of  strandings  have  occurred  in  foggy  but  comparatively  calm  weather. 
Various  reasons  may  be  advanced  in  explanation  of  this  fact,  one  of  them  undoubtedly  being 
the  failure  of  the  navigator  to  realize  that  currents  of  considerable  velocity  are  frequently 
encountered  when  there  are  no  other  unfavorable  local  conditions  to  warn  him  of  their  existence. 


u  ISBUHGTOH,  m.  0A1  II  <>hni\.  11 

4.  Tho  commonly  accepted  rule  among  navigators  regarding  tho  currents  is  thnt  they 
follow  tho  prorating  winds,  setting,  in  general,  southward  in  summer  and  northward  in  winter. 
This  role  appears  reliable  for  times  when  the  local  winda  attain  any  groat  velocity,  bat  it  is  not 
safe  to  aeoopl  it  for  periods  of  calm  or  tight  ndinge  under  t li<<  lattei 
conditions  Bhow  nnmorous  cases  which  wore  undoubtedly  caused  by  northerly  currents  in  Mini 
peer  or  southerly  ones  in  winter.  In  short,  the  currants  are  subject  to  variation,  not  only  from 
season  to  season  t>nt  from  day  to  day. 

5.  In  the  majority  of  the  cases  where  the  Btrandinga  appear  to  have  bean  directly  due  to 
currents,  the  currents  bare  been  against  I  Most  of  the  atrandinga  have  happened  to 
deeply  laden  southbound  veaaeas  to  the  aorthward  of  the  projecting  points  tike  Blanco,  llando 

eino,  and  Arena. 

PRESENT  UNCERTAIN   KNOWLEDGE  RELATIVE  TO  CURRENTS. 

The  consensus  of  opinion  among  the  navigators  of  the  coast  i-  that  the  currents  follow  the 
eurvo  of  the  shore,     li  southbound  againsl  a  northerly  current  would  ex- 

perience a  tendency  to  set  in  to  the  northward  of  the  points  and  out  to  the  southward  of  them, 
pecific  instance,  one  states:  "If  you  have  seen  Cape  Blanco  and  Northwest 

Seal  Bocks  ami  find  you  have  been  Bet  off  a  tittle  and  the  -peed  made  g 1  retarded  some,  then 

you  can  be  sure  you  wul  be  set  in  toward  Cape  Mendocino,  or  if  you  have  set  in  toward  &  a]  Bo<  It 
and  your  speed  bss  been  accelerated,  then  you  can  be  sure  you  wiD  beset  off  on  nearing Mendo- 
cino. The  general  configuration  of  the  coast  tends  to  support  this  theory.  A-  already  stated. 
wrecks  to  southbound  it  to  the  northward  of  Blanco,  Mendocino,  and  Arena.    More 

southbound  vessels  have  been  lost  in  the  vicinity  of  PuntaGorda  than  at  anj  other  point  along 
:-t      It  i-  in  these  localities  that  the  deviation  of  the  coast  from  it-  genera]  north  and 
south  direction  i 

Then  ions  objection  to  the  theory  that  the  currents  follow  the  curve  of 

It  can  readily  be  aeon  bow  a  current  Bowing  in  a  genera]  north  or  south  direction  would  he 
d  to  the  westward  bj  ,;"  points  projecting  in  that  direction,  resulting  in  a  tendency  to 

ihe  approached  the  point  if  traveling  with  the  cur- 
rent, or  aft.  i  her.     But  a  is  difficult  to  conceive  of  any 

which  could  redefleel  that  current  to  the  eastward  after  it  had  passed  ■  point 
had  already  caused  it  iT  to  the  w< 

Theoretically,  pose  that  the  phenomena  which  have  been 

observ'  ad  by  currents  which  originated  well  offshore  and  flowing  in  strike  thi 

and  are  d-- tli  <  t ■  •  I   to  the  north  or  south.      Tin-  theory  would  explain  the  fact,  already  noted, 

countered  in  relatively  calm  weather.     It  would  al-o  explain 
the  f.-..  •  '.(■  frequently  experu  liderableaet  direct!]  inshore  caused  by 

eiirrei.;-  rack  that  they  hail  no  effect  on  (he  di-tance  made  good 

ularly  frequent  •  Hank  and  Cape  Axago, 

:i  Trinidad  and  Cape  Mendocino,  and  off  Monterey  Hay. 
Thus  it  appears  that  from  our  present  knowled  most  accurate  atate- 

mant  which  we  c  incertain;  we  know  thai 

i  actually  measured  al  to  attain  a  maximum  of 

:<i  knot.-,  aa  able  that  a  -  it  may  considerahl]  exceed  even  that 

amount;  but  I  know  what  irhich  k  the  ati  important  pn 

tideral  t  knowledge,  never  foreeee  when  he  wfU  enoo 

them,  so  that   he  may  make  due  allowance  for  their  effect   upon  hi-     .-ssol. 
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The  combination  of  these  three  factors — that  is,  the  necessity  of  traversing  long  courses 
which  at  their  end  approach  the  shores  closely,  and  of  doing  so  in  fog  and  with  the  vessel  sub- 
ject to  the  action  of  currents  whose  strength  and  direction  are  unknown — constitutes  the  prob- 
lem which  must  be  solved  for  safety  of  navigation  on  the  Pacific  coast.  Indeed,  considering 
the  large  number  of  strandings  on  record,  it  is  surprising  that  the  loss  in  lives  and  property 
has  been  so  small. 

METHOD  OF  COASTWISE  NAVIGATION. 

Vessels  bound  from  Seattle  to  San  Francisco  steer  one  course  from  Umatilla  Reef  to  Cape 
Mendocino.  This  distance  is  464  miles,  which,  for  a  vessel  making  12  knots,  requires  39  hours 
to  traverse.  During  those  39  hours  the  progress  of  the  vessel  will  be  affected  by  the  prevailing 
currents.  It  has  already  been  stated  that  actual  measurements  of  the  currents  have  given 
velocities  up  to  3A  knots.  Such  velocities  are  uncommon,  and  can  not  be  accepted  as  indicative 
of  what  the  vessel,  during  those  39  hours,  would  encounter.  It  is,  however,  fair  to  assume  that 
the  vessel  actually  may  be  affected  by  currents  varying  from  0  to  2  knots,  and  that  their  total 
effect  upon  the  vessel  would  be  to  place  her  a  distance  of  30  miles  ahead  of  or  behind  her  posi- 
tion as  fixed  by  dead  reckoning.     (See  fig.  5.) 

The  same  principles  apply  to  every  track  which  the  vessel  must  traverse;  the  amount  of 
current  effect  (within  the  limits  of  its  probable  velocity)  being  measured  by  the  time  required 
for  the  vessel  to  travel  from  point  to  point. 

It  therefore  becomes  essential  that  the  navigator  have  some  means  of  fixing  his  vessel's 
position  as  it  nears  each  important  turning  point  or  danger.  In  clear  weather,  when  the  land 
can  be  seen,  this  can  readily  be  done  by  referring  to  the  ship's  position  to  known  points  on  shore. 
At  any  time,  however,  when  the  landmarks  can  not  be  seen,  the  problem  becomes  more  difficult. 
The  only  method  then  left  is  to  locate  the  vessel  by  means  of  soundings. 

In  a  general  way,  it  may  be  said  that  the  topographic  features  which  one  sees  from  a  coast- 
ing vessel  following  any  shore  are  reproduced  in  modified  form  in  the  waters  about  him.  If 
the  shore  and  the  country  behind  it  are  rugged  and  mountainous,  the  chart  of  the  waters  adjacent 
will  generally  show  great  irregularities  of  depth,  while  if  the  land  is  flat  and  featureless  the  waters 
will  ordinarily  have  a  uniformly  flat  or  gradually  sloping  bottom. 

Advantage  may  be  taken  of  these  differences  in  depth  to  locate  a  ship's  position.  A 
series  of  soundings  is  taken,  spaced  at  any  convenient  interval.  These  are  plotted,  to  the 
scale  of  the  chart,  on  a  piece  of  transparent  paper  which  is  placed  on  the  chart  and  moved  about, 
keeping  the  fine  of  soundings  parallel  to  the  ship's  track  as  laid  down  on  the  chart,  until  the 
soundings  taken  agree  with  the  charted  depths.  If  a  sufficient  number  of  soundings  in  irregu- 
lar depths  is  taken,  this  method  will  fix  a  ship's  position  fairly  well.  H  the  depths  are  regular, 
sloping  uniformly  from  the  shore  to  deep  water,  the  method  will  not  work  so  well,  but  even  in 
that  case  the  soundings  will  fix  the  approximate  distance  of  the  vessel  from  the  shore. 

A  modification  of  the  above  method  is  in  common  use  on  the  Pacific  coast.  On  the  chart 
various  depth  contours  are  shown  by  dotted  lines.  The  navigator,  by  a  study  of  his  chart,  de- 
cides what  is  the  least  depth  that  it  is  safe  for  him  to  enter  in  approaching  any  turning  point  or 
danger.  As  he  approaches  the  point  he  feels  his  way  cautiously  in  toward  the  beach,  sounding 
as  he  goes,  until  he  reaches  the  chosen  depth.  He  then,  by  means  of  his  lead,  follows  that  con- 
tour, hauling  offshore  when  the  depth  decreases  and  inshore  when  it  deepens.  The  direction 
which  he  must  steer  to  keep  in  any  chosen  depth  quickly  indicates  the  position  of  his  vessel. 
As  fog  signals  are  placed  off  most  of  the  important  turning  points  on  the  coast,  the  navigator, 
by  following  the  proper  depth  contour,  can  feel  his  way  to  within  sound  of  the  fog  signal,  from 
which  his  course  can  be  shaped  for  the  next  point. 
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DIFFICULTIES  OF  ROUNDING  CAPES  MENDOCINO,  BLANCO,  ETC. 

An  instance  of  the  application  of  this  method  will  be  Been  in  the  accompanying  illustration 

(see  fig.  6),  which  .show.-,  a  section  of  the  ooaal  in  the  vicinitj  M.  ndocino.     Veasek  ap- 

proaching the  cape  from  northward  must  avoid  Blunts  Reef,  the  dangi  :.s  ami 

shoals  off  the  cape,  ami  at  the  Bame  time  must  paaa  within  sound  of  tl  .1  on  Blunt.-- 

Reef  fight  vessel,  in  order  that  fruin  it  they  may  shape  their  course  for  OS,  '.'7  miles 

•nd. 

In  order  to  accomplish  this,  when  about  off  the  entrance  to  lluinliol.lt  Bay,  they  feel  th.ir 
way  in  to  a  depth  of  30  fathoms  and  then  follow  the  30-fathom  curve,  which  is  almost  a  straight 

line,  leading  clear  of  all  danger  but  within  easy  bearing  lignal  on  the  fight 

vessel. 

The  importance  of  having  complete  and  detailed  survej  b  now  becomes  obvious.  In  order 
that  it  may  he  possible  for  the  mariner  u>  utilise  the  method  of  Bounding  for  fixing  his  position, 
•.he  chart  must  show,  in  detail,  the  correct  depths  at  everj  place  where  le  for  sound- 

he  taken. 

means  of  improved  devices  it  i-  possible  for  vessels,  without  Btopping,  to  -omul  in  any 
depth  up  to  about  100  fathoms  (GOO  ft-  'ore,  the  chart-,  to  be  complete,  should  show 

the  depths  of  all  waters  out  to  and  beyond  the  100-fathom  curve. 

This  the  charts  d<>  not  ahov<  at  present.  A-  will  he  seen  later,  there  are  .Mn"  n  gions  where 
no  surveys  whatever  have  been  made,  ami  others  where,  due  to  incomplete  Surveys,  the  in- 
formation shown  on  the  charts  i-  so  inadequate  as  to  he  actually  miales  I 

It  is  considered  an  essential  part  of  the  duty  of  every  maritime  nation  to  furnish  mariners 

with  such  i  la  tu  a-  will  enable  them  to  navigate  the  waters  under  its  jurisdiction  with  the  maxi- 
mum possible  degn  .    The  lirst  essential  of  such  data  i-  complete  and  accurate  charts- 

r70  yean  of  navigation  on  this  coast,  the  best  charts  available 

for  our  man:  U  -<>  incomplete  that  a  reasonabl  ind  propertj 

ired  only  after  those  na  tve  learned  to  supplement  the  information  shown  on  the 

charts  by  additional  essential  knowledge  gained  from  yean  of  p  trience  in  those 

The  fact  that  •  paaaesger-eerrying  not  occur  oftener  than  they 

tOCUrate  chart-  based  on  complete  but   rather  to  (he  knowledge,  skill, 

and  vigilance  of  the  men  in  command. 

A  case  in  Doc  unpenying  iUustretioi        -  ~.>     (ape  Bleu 

one  of  the  important  turnin  d  the  ooast.     Ever)  ressel  plying  between  the  Columbia 

River  and  ."sail  Francisco  must  safely  round  tins  cape.     Vet.  its  northern  approacl 
lately  ansurveyed;  the  t"  it    bar!  available  is  entirely  devoid  of  information  t  » aaais!  the  anxious 

navigator  who,  in  thick  weather,  must  sound  bis  way  around  it.      Local  navigators  have  learned, 
through  years  of  •  that  it  is  unsafe,  in  passing  the  i  el  to  ^'et  in 

depths  of  less  th  .11  about  60  fat!  cms.     But  what  about  the  stranger  who,  lacking  this  intimate 
local  knowi  mppfied  with  a  chart  which  tells  bun  nothi  sith  its 

WRECK  OF  STEAMER  "BEAR." 

I  what  may  hapi  chart*  and  lack  of  current 

niier  lloir  w  hi.  -Handed  00  thl 

about  .  Cape  1  whi<  h,  to-daj . 

10.     The  d  m  readily  be  followed  by  means  of  the 

lustration 
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The  Bear  was  southbound  in  thick  weather.  Since  passing  Cape  Blanco,  10  hours  before, 
they  had  not  been  able  to  locate  their  position.  For  1 0  hours  they  had  been  subject  to  the  action 
of  currents  of  unknown  direction  and  velocity.  So  the  master  of  the  vessel,  when  his  reckoning 
put  him  about  15  miles  northward  of  Cape  Mendocino,  began  to  take  soundings  to  locate  his 
position  and  felt  his  way  to  the  light  vessel,  using  the  method  that  has  already  been  described. 

When  they  began  sounding  they  were  in  deep  water.  They  let  out  1 ,200  feet  of  sounding 
wire  without  reaching  bottom,  which  meant  that  they  were  in  depths  of  over  100  fathoms  (600 
feet),  or,  according  to  the  chart,  somewhere  outside  the  100-fathom  curve.  They  took  a  num- 
ber of  such  soundings — no  bottom  at  100  fathoms.  Then  they  got  bottom,  about  80  fathoms. 
They  felt  their  way  along,  sounding  as  they  went,  getting  bottom  in  depths  which  shoaled  grad- 
ually from  80  to  34  fathoms.  In  other  words,  according  to  the  chart  they  were  always  outside 
their  danger  line,  the  30-fathom  curve. 

Then  the  next  sounding  reported  again  gave  deep  water — 80  fathoms — and  after  that  no 
bottom  at  100  fathoms.  According  to  the  chart  there  was  only  one  place  where  such  a  series 
of  soundings  could  have  been  obtained.  The  vessel  must  have  crossed  the  shoal  plateau,  which 
extends  westward  from  Cape  Mendocino,  and  entered  the  deep  submarine  valley  which  makes 
in  toward  the  beach  about  3  miles  southwestward  from  the  cape.     (See  fig.  6.) 

In  other  words,  the  vessel  must  safely  have  passed  the  dangerous  reefs  off  Cape  Mendocino. 
The  commander  assumed  that  such  was  the  case  and  changed  his  course  for  Point  Arena. 
About  an  hour  later  the  vessel  stranded  near  the  mouth  of  the  Bear  River,  2  miles  northward 
of  the  cape.  Instead  of  following,  approximately,  the  track  shown  on  the  chart  in  black,  it 
had  actually  followed  the  one  shown  in  red.     (See  fig.  8.) 

There  is  a  disaster  which  cost  six  lives  and  a  vessel  valued  at  $1,000,000,  which  occurred 
as  a  direct  result  of  the  failure  of  the  chart  to  supply  the  navigator  with  information  essential 
to  the  safety  of  his  passengers,  his  ship,  and  himself.  (See  fig.  9.)  It  is  true  that  the  official 
investigation  of  the  disaster  proved  that  the  officers  in  charge  had  been  guilty  of  what  might 
be  call  contributory  negligence,  and  that  had  it  not  been  for  such  negligence  the  disaster  might 
have  been  prevented. 

INADEQUACY  OF  PRESENT  CHARTS  AND  SURVEYS. 

No  fault  on  the  part  of  the  officer,  however,  can  condone  the  greater  faidt  of  the  chart, 
which  almost  daily  jeopardizes  life  and  property,  as  it  did  in  the  case  of  the  Bear,  by  its  failure 
to  furnish  adequate  faculties  for  safeguarding  navigation. 

The  best  charts  and  other  necessary  data  available  failed  in  two  ways.     (See  fig.  7.) 

1.  It  failed  to  tell  the  navigator,  as  it  should  have  been  able  to  do,  that  there  was  a  cur- 
rent running  to  the  northward  strong  enough  to  set  the  vessel,  in  10  hours,  a  distance  of  14 
miles  from  its  supposed  position.     It  will  be  shown  later  how  this  might  have  been  done. 

2.  It  compelled  him  to  navigate  by  means  of  a  chart  so  imperfect  as  to  be  actually  mis- 
leading. This  whole  disaster  hinges  on  the  fact  that  the  soundings,  from  being  shoal,  suddenly 
deepened  to  over  100  fathoms,  and  that  according  to  the  chart  there  is  no  place  north  of  the 
cape  where  such  depths  exist.  But  there  is  good  reason  to  believe  that  they  do  exist.  Reports 
have  been  received  from  navigators  recently  that  they  have  found  in  this  vicinity  just  such 
depths  as  were  indicated  by  the  soundings  taken  by  the  Bear. 

In  1907,  a  pamphlet,  written  by  Captain  P.  A.  Doran,  was  published  by  the  San  Francisco 
&  Portland  Steamship  Co.  It  was  practically  a  private  coast  pilot,  published  by  that  company 
for  the  guidance  of  its  navigators  because  the  charts  did  not  furnish  adequate  information. 


PROFILE     A 
Part  of  a  vessels  course  inside  the  customary 
sailing  line  crossing  a  submarine  valley  north  of 
Cape  Mendocino,  unsurveyed and  until  recently 
unknown,  which  until  it  is  accurately  charted 
may  mislead  navigators. 
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PROFILE     B 

Part  of  customary  sailing  line  crossing  a 
submarine  valley  south  of  Cape  Mendocino 
this  feature  when  accurately  charted  affords 
the  navigator  a  valuable  means  to  verify  the 
location  of  his  ship  from  soundings. 


SUBMARINE    VALLEY 

REPORTED  BUT  UNSURVEYED 


SUBMARINE   VALLEY  *ootm. 
SURVEYED 


PACIFIC     OCEAN 


ubmarine  Valleys,  Pacific  Coast  -  their  relation  to  Navigation. 
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With  ngaid  to  tin-  dtp.'  Mendocino  region,  Captain  Doran  shvs  after  relating  in  detail 
personal  experiences  which  led  to  his  oonchiBion: 

Kvil.n'lv  th.r.^  i*  a  submarine  valley,  which  reaches  CHM  up  I  R  False 

Cape  Rock  an.l  Hluut*  Reef.    Tfeia  valley  wtepoerfbly  mietaken  far  tl»e  deep  wata  ■  rwegfaa 

steamer  Trimlor  when  she  ran  ashore  and  became  a  total  loss  about  a  mile  north  luring  a  dense 
fog  in  June,  1906. 

('upturn  N*.  K.  Cuu-iiw  is  another  master  who  affirms  the  existent  >•  ol  this,  nibmarine  valley. 
Captain  Oouaina  is  one  of  the  ablest  masters  on  the  eoaat;  he  will  be  Bamembered  us  th.«  man 
win),  when  ln^  vessel,  the  Oongres*,  homed  off  Coos  Bay  in  the  summer  of  I  every 

<mc  of  the  450  it  500  lives  aboard  her  without  a  single  accident.    Captain  Cousins  lias  written 
in  a  letter  describing  safe  methods  of  navigation  in  this  vicinity: 

•     •     •     In  loOinring  the  30-fathom  curve    you   will  lose  bottom  Ino,   as  there 

is  a  submarine  valley.  1  ■  tat  keep  your  lead  going  and  you  will  soon  pick  up  U.tu.iu  again,     ('out  nun-  ■mnult^j  until  \<>u 
in  the  second  time;  then  you  have  pawx-d  Ifei 

As  a  result  of  this  wreck  and  the  interest  which  it  aroused,  the  charts  have  heen  "eor- 

from  such  reports  by  in  1> ! l iilt  ■  few  soundings,  unoertein  as  to  position,  and  which  do 

little  more  than  emphasize  the  fact  that  tin-  chart  is  incomplete  ami  mihl  be  BSed  with  caution. 
fi—ikiiig  the  facilities  for  making  proper  surveys,  that   is  all    that  ean  he  done.      But  it  is  quite 

time  for  the  puhlie  to  awake  to  the  fact  that  there  is  a  more  efficient  method  of  ootrecting 
charts  than  by  merely  placing  on  them  data  obtained  aaa  result  of  wn  •",  n. 

12,  13,  and  140 


CHAPTER  III.— REMEDY. 

COMPLETE  SURVEYS  AND  STUDY  OF  CURRENTS  NEEDED. 

The  problem  of  properly  safeguarding  navigation  is  twofold.  It  consists  in  making  com- 
plete surveys  of  the  entire  coast  and  in  making  a  careful  study  of  the  currents,  as  a  result  of 
which  their  action  can  be  foretold. 

TIME  REQUIRED  TO  COMPLETE  FIRST  SURVEY. 

The  task  of  making  the  necessary  surveys  along  the  coast  is  not  altogether  a  large  one. 
It  is  estimated  that  an  able  seagoing  surveying  ship  could  complete  it  in  20  years,  including 
soundings  along  the  entire  coast  out  to  the  1,000-fathom  curve.  But  the  public  would  by  no 
means  have  to  wait  20  years  before  deriving  benefit  from  these  surveys.  The  most  important 
work,  that  in  the  vicinity  of  Cape  Blanco  or  Cape  Mendocino,  would  be  undertaken  first,  and 
within  a  year  after  the  vessel  was  made  available  the  public  would  begin  to  reap  the  benefit  in 
the  form  of  greater  security  of  fives  and  property 

COST  OF  NEW  VESSEL  AND  OPERATION  FOR  20  YEARS. 

Nor  would  the  cost  of  the  undertaking  be  large.  The  necessary  vessel,  even  in  these  days 
of  high  costs  of  shipbuilding,  would  cost  only  about  $400,000.  Her  total  annual  cost  of  opera- 
tion would  not  exceed  $95,000,  making  the  total  cost  for  the  vessel  and  20  years'  operation 
$2,300,000.  This  amount  is  far  less  than  the  loss  resulting  from  the  stranding  of  vessels 
on  this  coast  in  1917  alone.    (See  fig.  1.) 

LIMITS  OF  SURVEYS. 

It  has  been  stated  that  the  surveys  should  be  carried  out  to  the  1,000-fathom  curve.  The 
amount  of  work  thereby  entailed  may  seem  excessive,  when  one  remembers  that  vessels  as  a  rule 
do  not  sound  in  depths  of  over  100  fathoms.  There  are,  however,  excellent  reasons  for  carrying 
the  surveys  well  beyond  the  limits  of  navigational  soundings. 

Only  small  portions  of  the  regular  coastwise  steamer  track  he  within  the  region  between 
the  shore  and  the  100-fathom  curve.  These  portions  are  in  the  area  adjacent  to  the  various 
points,  and  beyond  these  comparatively  limited  areas  the  track  leads  over  depths  greater  than 
100  fathoms.  But  there  is  every  reason  to  believe  that  in  these  areas  of  deep  water  there  exist 
shoaler  banks.  It  would  be  most  unreasonable  to  assume  that  the  irregularities  of  depth,  which, 
as  we  have  already  seen,  are  characteristic  of  this  coast,  cease  abruptly  at  the  100-fathom 
curve.  Indeed,  such  data  as  are  at  present  available  already  indicate  the  existence  of  great 
irregularities  of  depth  in  these  offshore  waters. 

It  is  important  that  such  banks  as  exist  be  correctly  charted,  for  if  the  steamer  track  crosses 
them,  they  afford  a  valuable  means  of  verifying  a  vessel's  position.  A  case  in  point  is  Heceta 
Bank,  off  the  coast  of  Oregon,  about  60  miles  northward  of  Cape  Blanco  and  250  miles  south- 
ward of  Umatilla  Reef  Light  Vessel,  the  point  of  departure  for  vessels  bound  southward  from 
the  Strait  of  Juan  de  Fuca. 
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STANDINGS  AND  WRECKS  OF  VESSELS 

on  the:  coasts  of 

OREGON  AND  WASHINGTON 

1900  to   1917 

In  each  case  here  shown,  lack  of  surveys, 
lack  of  accurate  charts  and  lack  of  information 
reqardina,  currents  were  contributing  factors 
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STRAN DINGS  AND  WRECKS  OF  VESSELS 

ON  THE  COAST  OF 

CALIFORNIA 

I9O0  to  1917 

In  each  case  here  shown,  lack  of  surveys, 
lack  of  accurate  charts  and  lack  of  information 
regarding  currents  were  contributing  factors. 
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Dunn?  the  entire  ran  of  250  mile-  the  trad  known,  lend-  through 

and  heme,  in  thick  weather,  it  is  imp  erify  the  position  bj 

may  have  either  gained  or  ]  .  before 

attempting  to  approach  Cape  Blum-...    Thai 

ukiri'-r  deep  Boundings,  do  bottom  at  100  fathome,  nml  continue  until  the  lead  • 
showing  that  they  havi  the  bank.    I  ne  thia,  the  uncertainty  to  which  they 

will  be  subject  on  approaching  Cape  Blanco  is  limited  to  thai  accumulated  in  the  60-mile  run 
ii  tin"  hunk  and  I 
rj  Buch  l>ank  should  be  boated  tod  oharted,  for  ■  th.>  nwW  <>( 

areas  available  the  safer  will  navigation  l> ime.    If  tin-  areas  where  fixes  can  !»•  obtained  ere 

•  apart,  tii.-  vessel  ma]  •  far  from  her  supposed  [><.-ition  that  t1 

ived  by  tl  lined  and  disaster  may  result   A  particularly 

will  remain  fresh  in  the  mind--  of  Pacific  lents  for  many  yean,  was  <-f  tin-  sort 

WRECK  OF  THE  "VALENCIA." 

Tin-    ras  the  si  :  •,  ,  which,  on  January  22  inded  and 

•  a  total  loss  on  tin'  coast  <>f  VancouTer  [aland,  with  the  1"--  "f  134  out  "f  the  It 
on  hoard. 

V-  ■  uading  officer  was  l"-t,  it  ha-  never  been  possible  i"  ascertain  the  complete 

■  >f  tin'  events  which  culminated  in  th  .1  officer  and 

vivors  among  the  crew,  however,  enough  was  learned  to  indicate  in  a  general  way  what  had 
happened. 

ttle  on  January  20,  passing  Cape  Mendocino 
aboul  L8  hours  later.    This  apparently  was  the  last  land  clearly  seen.     About   12  hours  after 

Mendocino  the  wind,  which  had  1 n  northerly,  became  a  strong  breeae  from  the 

^-t.  which  continued  durii  inder  of  tl 

Aliont  3  hours  before  the  stranding  the  master,  apparently  believing  that  ho  was  from  35 
to  in  rnili-s  -until  <>f  Umatilla  Reef  Light  Veaat  I.  began  t"  take  sounding!  to  I 

uniting  wit ntinued  at  intervals  until  the  vessel  struck.     As  a  matter  "f  fart. 

re  begun  I  '.-trad  of  ' 

supposed  her.  was  aotually  about  abreast  the  light  vessel;  in  other  word  "r  m  miles 

ahead  "f  bar  supp  tion. 

In  it-*  official  r<>j»< <rt   the  Stean 

Th-'  !"•*<  <>f  ih-'   I  ngi  ami  fail'  •■  Uj  tho 

BBoadiBgl  taken  anH  tn  th-  navigation  at  the  rntran'  ncaaod 

on  the  neakwMMni  <-<>a*t  of  Vancouvw  bland 

In  other  words  the  •  — !  through  the  law  i  nt  doterminatii  i 

t i>>n  had  '  on  that  the  master  * 

dings  when   he  did   take  t 
'lavinp  «  hean:  gation  on  the  Pacific 

of  the  Unib  e following exti 

■   on  the  Valmria  disaa 

Th-  ilaneer*  ol  'hi.«  entr.i  l]  are  all  out 

•iirnal  equipment      T 

ity,  aivl 
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18  THE    NEGLECTED    WATERS    OF    THE    PACIFIC    COAST 

hence  do  not  operate  their  fog  signals.  It  is  also  well  known,  by  experiments  of  the  Lighthouse  Board  made  on  the 
Atlantic  coast,  that  the  radiation  of  sound  from  fog  signals  is  extremely  erratic  and  that  such  signals  can  not  be  relied 
upon,  nor  is  it  even  possible  to  determine  decisively  the  causes  of  these  aberations.  The  commission  itself,  while 
cruising  off  Cape  Flattery  Light  in  comparatively  clear  weather,  at  a  distance  westerly  of  a  mile  and  a  quarter,  saw 
repeatedly  the  steam  issue  from  the  fog  signal  at  the  light  as  it  was  blowing,  but  could  not  hear  the  signal. 

This  entrance  to  the  strait  is  of  somewhat  peculiar  geographic  nature,  as  will  be  observed  from  the  chart  in  this 
report.  The  west  shore  of  Vancouver  Island  lies  almost  directly  across  the  inward  course  of  steamers  coming  from 
the  Orient  and  especially  of  those  coming  from  down  the  coast.  In  the  case  of  steamers  coming  from  down  the  coast, 
they  must  proceed  up  the  coast  headed  directly  toward  Vancouver  Island,  and,  upon  reaching  Cape  Flattery,  must 
then  turn  sharply  to  the  eastward  and  find  the  entrance  to  the  strait,  which  is  about  12  miles  wide,  and  if  this  turn  is 
not  made  at  the  proper  time,  as  was  the  case  with  the  Valencia,  the  vessel  must  inevitably  go  ashore  on  the  Vancouver 
coast. 

Evidence  covering  a  period  from  1855  to  1890,  exhibited  to  the  commission,  showed  wrecks  of  35  vessels  in  as  many 
years  on  the  west  shore  of  Vancouver  Island  in  this  vicinity,  all  of  which  vessels  had  been  trying  to  make  this  entrance 
to  the  strait;  and  since.  1890  at  least  as  large  an  additional  proportion  of  vessels  has  gone  ashore  there,  so  it  is  safe  to 
say  that  at  least  an  average  of  one  wreck  a  year  occurs  in  this  locality,  and  probably  during  the  time  these  records 
have  been  kept  in  the  last  50  years  between  500  and  700  lives  have  been  lost  there,  to  say  nothing  of  millions  of  dol- 
lars' worth  of  property.  Cape  Flattery,  therefore,  and  its  immediate  vicinity  is  the  key  or  turning  point  of  the  entrance 
to  the  strait  and  is  of  the  utmost  importance  to  navigators. 

There  exist  also  currents  in  this  locality,  and  as  far  down  as  San  Francisco,  which  vary  in  force  and  direction  with 
the  varying  seasons  of  the  year,  and  also,  within  a  given  season,  vary  with  the  different  conditions  of  the  wind,  and 
are  further  complicated  at  the  mouth  of  the  strait  by  the  strong  tides  there,  and  these  currents  are  at  present  very  little 
understood,  even  by  those  who  navigate  them  constantly.  The  fact  that  the  Valencia  was  off  her  course  was  primarily 
due  to  the  existence  of  such  a  northward  current. 

There  should  be  made  and  published  a  careful  series  of  observations  of  the  currents  along  this  coast  during  at  least  a  period 
of  one  year  and  covering  all  possible  conditions  of  season,  weather,  and  winds,  to  ascertain,  if  possible,  whether  any  definite 
rules  can  be  established  for  the  guidance  of  mariners  as  to  the  operations  of  these  currents.  This  ivork  could  be  taken  up  directly 
in  connection  with  the  work  of  the  Coast  and  Geodetic  Survey  and  only  a  comparatively  small  appropriation  would  be  necessary 
to  enable  the  survey  to  carry  it  out. 

Steamship  owners  should  require  their  masters  and  navigating  officers  to  procure  and  have  on  board  the  best 
and  most  modem  charts  and  all  the  publications  of  Government  bureaus  bearing  upon  questions  of  navigation, 
currents,  winds,  tides,  etc.,  and  should  see  that  the  navigating  officers  use  and  become  familiar  with  all  these  sources 
of  information. 

DEFINITE  KNOWLEDGE  OF  CURRENTS  NEEDED. 

The  need  of  accurate  and  detailed  knowledge  of  the  currents  is  quite  as  imperative  as  the 
need  for  additional  surveys.  It  is  the  currents  which  keep  the  master  on  the  bridge  day  and 
night  throughout  the  duration  of  every  foggy  voyage.  Compasses  can  be  so  corrected,  or  their 
errors  so  accurately  ascertained,  that  the  courses  steered  will  be  known  to  be  approximately 
exact.  Logs  can  be  so  standardized  that  the  distance  which  a  vessel  travels  through  the  water 
in  any  given  time  can  be  determined  with  approximate  accuracy.  But  when  the  waters  them- 
selves are  in  motion  at  an  unknown  speed  and  direction  the  compass  and  log,  no  matter  how 
accurate,  can  not  be  trusted.  If,  however,  the  action  of  the  currents  can  in  any  way  be  pre- 
dicted, or  if  the  navigator  can  be  informed  from  day  to  day  of  the  character  of  the  currents 
existing,  a  great  advantage  will  have  been  made  in  the  problem  of  safeguarding  lives  and  property. 

Before  any  accurate  predictions  of  the  currents  can  be  made,  the  data  available  at  present 
must  be  supplemented  by  a  large  amount  of  additional  information,  gathered  through  some 
years  of  observations,  consisting  of  measurements  of  the  velocity  and  direction  of  the  currents, 
together  with  a  record  of  the  conditions  under  which  they  occur. 

There  are  three  ways  in  which  such  data  can  be  collected: 

1.  By  observations  on  the  various  light  vessels  anchored  along  the  coast. 

2.  By  special  observations  taken  by  the  surveying  vessels  in  the  course  of  their  survey. 

3.  By  reports  from  merchant  vessels,  giving  the  effect  of  the  currents  upon  their  vessels. 
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Saffirianl  has  already  1 a  told  regarding  the  character  of  these  current-  to  indicate  in  a 

genera]  way  the  difficulties  which  will  probably  !><•  encountered  in  their  study.     Probably  the 

i\  of  theso  difficultiee  bee  in  what  may  t>t<  termed 
anting  forces.    Tim  tides  can  be  predicted  yean  in  advance,  and  a  or  will 

differ  from  the  predictions  onlj  1>.\  insignificant  amount  Hut 

tho  factors  which  combine  to  I  idee  are  known  ami  oonstai  which 

causo  tho  currents    if  the  theory  that  they  .  ilt  of  meteorological  conditions  over  u 

wide  area  is  i  - 

CURRENT  OBSERVATIONS  REQUIRED. 

The  problem,  although  difficult,  is  by  do  mean-  beyond  solution,  however.    It  may  never 
cable  to  publish  tables  predicting  the  character  of  the  currents  that  will  be  encountered, 
such  as  are  published  by  the  Ooaat  and  Geodetic  Survej  in  tin-  tide  tallies  for  other  wab 
the  United  States,  bul  it  1-  probable  that  another  method  can  ho  substituted  which  will  serve 

quite   afl   well. 

method  i^  a-  follows: 

The  portion  of  the  coast  where  a  knowledge  of  the  currents  i-  of  greatest  importance  is  thnt 
from  the  Strait  of  Juan  de  Fuca  to  S  lonthiastret 

coast  where  I  bare  maintained  the  year  round:  Off  San  Fran  I      •■  Men- 

docino, on  the  northern  Californis  Liver;  Umatilla  Reef,  off  t 

inpton;  and  Swiftaure  Bank,  at  the  entrain  ■  -      it  of  Juan  de  Poos, 

Gamut  obeuivati    -    •  ,-.         _•  oontinuoualy  over  s  period  of  from  throe  to  five  j 
should  be  taken  at  each  of  these  h-rli t  vessels.  ervations  should  include  moasuro- 

ments  of  the  direction  and  velocity  of  the  currents,  direction  ami  velocity  of  the  wind,  direction 
and  character  of  the  -well.  etc.  In  other  words,  there  should  l>e  obtained  oomplete  data  of  all 
curre!.'  onditions  under  which  they  occur.     In  tin-  way  it  ma]  be  possible 

Mi-h  a  definite  relation  between  the  currents  and  certain  other  mi  1  conditions 

which  can  l>c  observed  by  the  navigator  and  which  will  warn  him  that  currents  will  probably 
be  encountered.     For  in-tanco.  some  na  alieve  that  current-  which  occur  with  no  un- 

favorable local  weather  conditio!  nt  for  them  I  by  northwesterly  or 

westerlv  winds  so  distant  that  they  do  m>t  reach  the  track  of  ["he  currents 

set  in  motion  bj  I  -  flow  in  t  ds    that  i-.  to  the  northeastward 

.van!    until  the.  tor,  when  they  are  deflected  to  the  north  or  south, 

following  the  general  trend  of  •  •• .  oast.  But  these  storms  also  cause  a  -well,  winch  will  far  out- 
distance the  winds  tbemsel  familiar  with  the  Pacific  coast  knows  the  heavy 

ground  swell  which  somen:  -..Hin^  in  during  periods  of  eslm  weather. 

It  is  possible  that  ol  gather  and  that 

when  the  navigator  en©  nnten  men  a  -well  he  must  guard  against  a  current  from  the 
direction.      -  I  assort  thai  ctuallj  SI 

Sue  h  considei  sr,  do  not  exhaust  the  poasibUil 

to  work  out  a  more  definite  and  |  sthod  than  l  itod, 

Wliil.'  the  obat  I   ken  at  tin  id  be 

obtained  st  intermediate  points.     -  irements  bj  surveying 

vessels  or  derived  from 

during  each  voyage.    The  currents  nt  the  interim  ild  then  i  ■  i  with 

those  at  the  light  veaw 

latiorn  pul  .  h  tables  □  UTent  at   Blunts 

Reef  light  vessel  Ls  panning  northwest  at  a  rate  of  I  lorth  of  Blunta  Reef  it  would 

be  running  north  at  a  into  of  i  i  k 
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WARNINGS  BY  RADIO  FROM  LIGHT  VESSELS. 

Meanwhile,  light  vessels  are  being  equipped  with  radio  as  rapidly  as  funds  will  permit, 
and  it  is  reasonable  to  assume  that  by  the  time  the  above  studies  have  been  completed  every 
light  vessel  on  the  Pacific  coast  will  be  so  equipped. 

The  plan  will  then  be  ready  to  be  put  in  operation.  The  velocity  and  direction  of  the 
current  at  the  light  vessel  will  be  measured  once  an  hour,  or  once  every  four  hours,  and  the 
information  sent  out  broadcast  by  radio.  The  navigator,  receiving  these  reports,  can  consult 
his  tables  and  ascertain  what  is  the  corresponding  current  in  liis  vicinity,  and  thus  have  con- 
stant warning  of  any  unusual  conditions  prevailing  as  he  approaches  any  of  the  important 
turning  points. 

Such,  in  its  simplest  form,  is  the  plan  which  has  recently  been  suggested.  It  would  be 
absurd  to  imply  that  the  actual  problem  is  as  simple  as  here  indicated.  There  are  many 
complications  and  difficulties  involved.  Some  of  them  can  be  overcome;  others  may  prove 
insurmountable,  resulting  in  limitations  to  the  practical  application  of  the  plan. 

MASTERS  OF  COASTWISE  VESSELS  CAN  HELP. 

The  following  are  some  of  the  difficulties  which  will  at  once  suggest  themselves  to  those 
familiar  with  local  conditions : 

1.  It  will  be  difficult  to  secure  sufficient  data  from  all  parts  of  the  extensive  areas  between 
adjacent  light  vessels.  To  overcome  this  difficulty,  however,  it  is  only  necessary  to  secure  the 
active  cooperation  of  masters  of  the  various  coastwise  vessels.  And  as  these  men  are  the  ablest 
of  their  class,  already  keenly  interested  in  the  problem  and  aware  of  its  importance,  it  seems 
certain  that  they  will  gladly  do  everything  in  their  power  to  assist  in  its  solution. 

2.  Light  vessels  may  be  so  situated  that  conditions  in  their  immediate  vicinity  will  not 
afford  a  clear  index  of  those  existing  at  a  distance.  They  may  be  outside  the  path  of  the  cur- 
rent or  in  an  eddy.  This  difficulty,  however,  is  probably  more  apparent  than  real.  Where  a 
large  amount  of  data  is  available  upon  which  to  base  conclusions,  it  is  by  no  means  difficult  to 
reconcile  specific,  individual  cases  which  at  first  glance  appear  absolutely  contradictory. 

3.  In  some  cases,  adjacent  light  vessels  are  so  far  apart  that  local  currents  may  exist  be- 
tween them,  of  which  no  indication  is  furnished  at  either  vessel.  For  example,  it  is  347  miles 
from  Blunts  Reef  to  the  Columbia  River,  a  distance  sufficient  to  afford  ample  opportunity  for 
the  production  of  local  currents  of  considerable  velocity.  Or,  an  offshore  current  might  flow 
in  from  the  southwestward,  striking  the  coast  north  of  Blunts  Reef  and  thence  flowing  north- 
ward, be  deflected  to  the  westward  again  by  the  projecting  land  at  Cape  Blanco,  144  miles 
north  of  Blunts  Reef,  without  any  indication  being  furnished  at  either  fight  vessel. 

The  difficulties  under  this  heading  will  probably  prove  the  most  serious  ones  encountered; 
how  serious  it  is  impossible  to  predict  at  this  time.  There  is  no  doubt  that  observations  off 
Cape  Blanco  would  materially  strengthen  the  proposed  scheme,  but  there  is  no  light  vessel 
available  and  we  have  not  a  vessel  of  the  Coast  Survey  service  to«secure  the  data  required. 

In  summation,  however,  it  may  be  said  that,  serious  as  some  of  these  difficulties  undoubtedly 
are,  it  is  certain  that  sufficient  results  can  be  obtained  to  fully  justify  the  efforts.  Even  if  those 
results  are  limited  to  the  prediction  of  the  currents  within  50,  or  even  25  uules  of  each  light  vessel, 
the  safety  of  navigation  will  be  materially  increased.  If  the  Valencia  could  have  been  informed, 
as  she  steamed  northward,  that  there  was  a  current  flowing  past  Umatilla  Reef  light  vessel  at 
a  speed  of  over  3  knots,  she  never  would  have  been  wrecked.  It  would  not  even  have  been 
necessary  for  the  master  to  know  accurately  what  current  he  was  encountering  100  miles  south 
of  the  light  vessel;  the  one  fact  that  such  a  current  existed  ahead  of  him  woidd  have  been  suf- 


vouru.  .1 

liciciit.    Common  sense  would  have  t >>1<I  him  the  ri  bo  on  hia  guard,  and  by 

an  curlier  086   of  his  lead  Would   have   ■  ..1    in  safot  ]  .1    this 

plan  can  do  ia  to  famish  Buch  warnings,  while  u  i-  probable  that  it  •  ipliah  much  more. 

CONCLUSION. 
Too  much  emphasis  ran  riot  be  laid  OO  the  fact  that  it  is  vital!  to  DOgm  I 

surveys  and  cum  :••  moment.     It  ie  not  merely  that  the  work 

baa  already  been  too  Long  delayed    thai  for  yean  Uvea  ami  property  bare  been  needle— ly 
jeopardised.    It  means  even  more  than  the  ending  of  aooh  present  jeopardy. 

This  Nation  is  entering  upon  an  era  of  martime  expansion.    Our  isolation  baa  ended  fon 

d  of  the  present  world  conflict  a  merchant  fleet  which  we  arc  now  building  re» 

I  from  the  re  our  need  for  trans-Atlantic  transport  aailinj 

ura  in  the  old  days  of  the  clippei 
ival  of  the  Civil  War. 
In  this  maritime  expansion  thi  11  bare  a  full  share.    And  with  tl 

il   come  new  OOmmandera;   men   unfamiliar  with  1   conditions 

affectii  It  has  already  b  ;  that  the  presenl  comparative  immunity  of 

by  our  BUrreya  and  charts  than   to  (he 

intimate  local  knowledge  of  conditions  possessed  by  the  present  mastera,  who  have  gained  it 

only  bj 

-    angers  lacking  tin-  local  knowledge  must  navigate  by  the  chart,  and  unless  the  charts 
!  the  currents  known,  the  inevitable  result  will  he  a  marked   increase  in  the 
■  of  all  proportion  to  the  increase  in  the  number  <>f 
\  sasela 

We  have  already  waited  too  lone,  the  Pacific  coast  baa  been  woefull] 
of  work  are  required  to  complete  this  important  task      It  ia  vital  for  th<>  safety  of  the  traveling 
public,  our  commercial  interests,  and  further  delaj  in  recognising 

the  need-  and  providio  •  for  pushing  the  work. 
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